Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.028; wR factor = 0.077; data-to-parameter ratio = 15.7.
In the crystal structure of the title compound, C 21 H 14 ClN 3 OS, molecules assemble into inversion dimers via pairs of N-HÁ Á ÁN hydrogen bonds involving the N-H hydrogen of the thiazine ring and the N atom of the pyridine ring. There is a close intramolecular contact [2.570 (2) Å ] between the carbonyl O atom of the benzamide and the S atom of the puckered thiazine ring. The title compound can exist in two tautomeric forms, viz. amino or imino. The observed structure is compatible with the imino form on the basis of observed residual electron density and the two C-N bond lengths of 1.308 (2) and 1.353 (2) Å .
Related literature
For the synthesis of related heterocycles, see: Fernandes & Reid (2003) ; Schmittel et al. (2004) ; Sonogashira et al. (1975) . 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The University of the Witwatersrand and the Molecular Sciences Institute are acknowledged for providing the infrastructure required for this work. The potential biological activity of 1,2-, 1,4-, 2,1-and 3,1 benzothiazines has stimulated the development of new syntheses of compounds based on these systems. Thus we (Fernandes & Reid, 2003) and other workers (Schmittel et al., 2004) have invented new syntheses of (4Z)-4-methylene-4H-3,1-benzothiazines. In furtherance of our studies we have applied the principle of our synthesis to the preparation of pyridine analogues of 4-methylene-4H-3,1-benzothiazines, namely 4-methylene-1,4-dihydropyrido[2,3-d] thiazines. Thus 2-amino-5-chloro-3-phenylethynylpyridine (2, Fig. 1 ), obtained by the Sonogashira reaction (Sonogashira et al., 1975) of 2-amino-5-chloro-3-iodopyridine with phenylacetylene, reacted with benzoylisothiocyanate to give the thiourea (3, Fig. 1 ), which was cyclized with DBU to give the title compound. The structure of 1a has not been reported previously and is reported here (Fig. 2) as a part of an ongoing study of this class of 1,3-thiazines.
The title compound can possibly exist in two tautomeric forms, 1a and 1 b (Fig. 1) . In the structure investigated in this work, residual electron density was observed about 0.85 Å from N(2), with no significant residual electron density near N(1), indicating that we have crystallized the imino form (1a). The C-N bond distances are also compatible with the imino form in which the C(8)-N(1) and C(8)-N(2) distances are 1.308 (2) and 1.353 (2) Å respectively. This is in agreement with a neutron diffraction study of the related 2-(2-chlorobenzoylimino)-1,3-thiazolidine (Cohen-Addad et al., 1981) . The intramolecular contact of 2.57 (2) Å between the carbonyl oxygen O(1) and S(1) is typical for imino thiazolidines (see for example Palsuledesai et al., 2009) . The molecules assemble via weak N-H···N hydrogen bonds into inversion dimers using the N-H hydrogen atom of the thiazine ring and the N of the pyridine group, with an N···N distance of 2.973 (1) Å. The packing of the hydrogen bonded dimers is shown in Fig. 3 . Significant π-π interactions occur between the pyridine ring (N(3), C(2)-C(4)) at (x,y,z)) and the benzoyl ring (C10)- (15)) at either (x -1, y -1, z) or (x, y -1, z)) with Cg···Cg distances of 3.651 (1) and 3.646 (1) Å respectively. This results in a stack of alternating pyridine and benzoyl rings interacting through π-π interactions along the a axis (Fig. 4) .
The title compound (1a) was obtained by the reaction sequence:
For the preparation of 2-amino-5-chloro-3-phenylethynylpyridine, (2), phenylacetylene (6.0 ml, 54.6 mmol) was added to a stirred mixture of 2-amino-5-chloro-3-iodopyridine (12.72 g, 50 mmol), CuI (190 mg, 1 mmol) and (Ph 3 P) 2 PdCl 2 (702 mg, 1 mmol) in Et 3 N (300 ml) under N 2 . After 24 h, the mixture was diluted with ether (300 ml) and filtered. Ether and Et 3 N were removed from the filtrate and the residual solid was dissolved in ether. The resulting solution was washed with water, dried, and solvent was removed. The residual solid was purified by chromatography on silica (CH 2 Cl 2 ) to give (2) (9.72 g, 85%) as pale yellow crystals (m.p. 383-388 K).
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For the preparation of N-nenzoyl-N′-(5-chloro-3-phenylethynylpyridyl-2)thiourea, (3), benzoylisothioisocyanate (0.74 ml, 5.5 mmol) was added to a solution of (2) (1.14 g, 5 mmol) in CH 2 Cl 2 (10 ml) and the solution was kept at ambient temperature for 24 h. Hexane was added to complete the crystallisation that had partially taken place. The resulting solid was collected and purified by chromatography on silica (CH 2 Cl 2 ), giving (3) (1.56 g, 79.6%) as lemon yellow crystals (m.p. 430-433 K).
For the preparation of N- [(2Z,4Z)-4-benzylidene-6-chloro-1,4-dihydropyrido[2,3-d] 
(1), DBU (0.75 ml, 5 mmol) was added to a solution of (3) (784 mg, 2 mmol) in THF (10 ml). After 24 h the solid was chromatographed on silica (CH 2 Cl 2 then 2% (V/V) EtOH in CH 2 Cl 2 ). Solvent was removed from the eluates and the residual solid was recrystallized (DMF/MeCN) to give (1a) (631 mg, 80.5%; m.p. 502-504 K).
Refinement
One N-bound H atom on the thiazine ring was placed according to the observed electron density and allowed to refine freely. The remaining H atoms were positioned geometrically and allowed to ride on their respective parent atoms, with C -H bond lengths of 1.00 (methine) and 0.99 Å (methylene CH 2 ) and with U iso (H) = 1.2 times U eq (C). Phenyl atoms C21 and C22 were reported by PLATON to have slightly distorted atomic displacement (ADP) parameters. As a consequence, DELU and SIMU were used in the final refinements on the two atoms to restrain their ADPs to more reasonable values. Two tautomeric forms of the title compound, the imino (1a) and amino (1 b) forms and reaction intermediates 2 and 3.
Computing details

Figure 2
The molecular structure of the title compound, 1. Displacement ellipsoids are shown at the 50% probability level. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
